Serotonin-immunoreactive neurons in the ventral nerve cord of Crustacea: a character to study aspects of arthropod phylogeny.
The number of serotonin-expressing neurons in the nervous system of Euarthropoda is small and their neurites have a characteristic branching pattern. They can be identified individually, which provides a character well suited for phylogenetic analyses. In order to gain data that may be useful in the ongoing discussion on insect-crustacean relationships, we documented the pattern of serotonin immunoreactive neurons in the ventral nerve cord of four crustacean species: the phyllocarid malacostracan Nebalia bipes Fabricius, 1780 (Phyllocarida, Leptostraca) and the entomostracans Artemia salina Linnaeus, 1758 (Branchiopoda, Anostraca, Sarsostraca), Triops cancriformis Bosc, 1801 (Branchiopoda, Phyllopoda, Calmanostraca, Notostraca), and Leptestheria dahalacensis Rüppell, 1837 (Branchiopoda, Phyllopoda, Diplostraca, Conchostraca, Spinicaudata). In the entomostracan taxa investigated, the pattern of serotonergic cells in the thoracic hemiganglia comprises an anterior and a posterior bilateral pair of neurons with ipsi- and/or contralateral neurites. Comparing these data to existing information on serotonin-immunoreactivity in the ventral nerve cord of other malacostracan and entomostracan groups enabled us to determine several features of these thoracic neurons being part of the ground pattern of these taxa. Our data demonstrate that studying individually identifiable neurons in Arthropoda can be used to analyse the phylogeny of this taxon.